Abstract -A superstrate of an EBG material (or equivalently a Fabry-Perot cavity) is used to design array antennas with large distance between the radiating elements. This configuration provides some advantages: i) a reduction of the number of array elements to achieve high directivity; ii) large space between contiguous elements decreases their coupling and permits an easy arrangement for complicated feeding network (as needed for dual polarization), also on the same plane of the radiating elements. These possibilities are clearly shown in a few examples treated here and in the design of dual polarized antennas with two interleaved arrays. Furthermore, we indicate that in these designs there are optimum distances between elements that either maximize the directivity or minimize the side lobe level. It is also shown that due to the fact that the radiating elements have larger-than-usual mutual distances it is easy to achieve -40dB of isolation between the two excitation ports, for the two polarizations. INTRODUCTION Recently some arrangement was proposed for antennas radiating under an electromagnetic band-gap (EBG) superstrate [1]-[4]. This configuration allows to enhance the radiating element directivity. The effect can be explained resorting to a spectral wavenumber filtering effect of the superstrate for the rays outcoming from the source at aspects out of the boresight. Such selective behavior is strictly connected to the frequency filtering effect of the EBG material, which is designed to be slightly out of the forbidden band at operating frequency. A sharp frequency transition between stop and pass frequency bands implies a very small transmitted bundle of rays around the boresight, i.e. a small lobe in the radiation pattern. A more complete interpretation of the increase directivity involves leaky waves that
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Recently some arrangement was proposed for antennas radiating under an electromagnetic band-gap (EBG) superstrate [1] - [4] . This configuration allows to enhance the radiating element directivity. The effect can be explained resorting to a spectral wavenumber filtering effect of the superstrate for the rays outcoming from the source at aspects out of the boresight. Such selective behavior is strictly connected to the frequency filtering effect of the EBG material, which is designed to be slightly out of the forbidden band at operating frequency. A sharp frequency transition between stop and pass frequency bands implies a very small transmitted bundle of rays around the boresight, i.e. a small lobe in the radiation pattern. A more complete interpretation of the increase directivity involves leaky waves that INCREASE OF DIRECTIVITY FOR ARRAYS WiTH EBG SUPERSTRATE The EBG superstrate has the scope of increasing the directivity of a single antenna located undemeath. The geometry is shown in Fig. 1 with the thickness of the various dielectric layers. The space right above the antennas is X/2 to form a resonant cavity. The increase of directivity is shown in Fig.2 for a patch antenna feed by a coaxial line. The superstrate consists of n layers of dielectric material with relative permittivity £r = 2.5; each layer is a quarter of a wavelength (in that dielectric material Ad 15.8mm) thick and the spacing between them is a quarter of a wavelength in free-space (A = 21.4mm ) at the operating frequency f = 14GHz. The radiating element is a 6.2mmxlOmm metallic patch, located half wavelength under the lower layer and suspended on h = 1.52mm thick substrate with cr = 3. In Fig.2 
